Cryopreservation of boar sperm induces differential microRNAs expression.
Lower conception rates and litter sizes limit the wide use of artificial insemination with frozen-thawed boar sperm, due to a lack of understanding of the mechanisms that cause cryodamage and cryoinjury to sperm during cryopreservation. CryoMiRs, a family of freeze-related microRNAs (miRNAs), are associated with freeze tolerance, and regulate metabolism in mammalian hibernators and insects. Thus, we speculate that miRNAs maybe involved in the regulation of the freeze-thaw process and may affect boar sperm function. In this study, we studied the differential expression of 46 miRNAs that have roles in spermatogenesis, sperm maturation, and sperm quality in response to cryopreservation (with or without 3% glycerol). The results indicated that, in response to cryopreservation with 3% glycerol, 14 miRNAs were significantly up-regulated, but only two miRNAs (miR-22 and miR-450b-5p) were significantly down-regulated, relative to fresh sperm. Preservation with 3% glycerol caused up-regulation of 17 miRNAs, but only caused down-regulation of one miRNA (miR-24), relative to sperm cryopreserved without glycerol. Functional annotations of these differentially expressed miRNAs indicated that these miRNAs and their targets are mainly associated with metabolic and cellular processes. Therefore, our findings show that cryopreservation results in changes in miRNA expression, and suggest that the anti-freeze mechanisms of boar sperm need to be studied further.